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Which of the following disorders is maternal and placental toxicity directly related to? 


Select one: 
DNA Damage * 
Malformed proteins * 
Ribosomal disorders * 


Impaired nutrient v 


and Gas Exchange Rose Wang (ID:113212) this answer is correct. Maternal or placental 


toxicity can lead to impaired nutrient or gas exchange. 


Marks for this submission: 1.0/1.0. 

TOPIC: Toxicology 

LEARNING OBJECTIVE: 

To identify what can be caused by maternal or placental toxicity. 

BACKGROUND: 

The placenta is a temporary organ that functions as a barrier between the developing fetus and the mother. 
It connects the developing fetus to the uterine wall via the umbilical cord and allows nutrient and gas 
exchange, thermoregulation, and waste elimination. The placenta allows for protection against toxins and 
internal infection. It also produces hormones to support pregnancy. Although the placenta is able to protect 


against some teratogens, toxins that affect the placenta can lead to reduced nutrient and gas exchange, 
which can be potentially fatal to the fetus. 


Teratogens are any environmental agent that causes damage to the developing fetus. The most common 
teratogen is alcohol and can cause very serious developmental defects. Other teratogens include any drug 
that can cross the placenta, radiation viruses, and rubella. The time at which the teratogen acts on the fetus 
alters the effect that is produced. Death before 14 days of development will most likely result in the death of 
the fetus. Brain defects commonly occur between 20-30 days, facial defects between 36 days to 8 weeks, limb 
defects any time after 38 days, and chest defects can occur any time after 30 days. 


RATIONALE: 

Correct Answer: 

(Option #4): Maternal or Placental Toxicity can lead to impaired nutrient or gas exchange. 
Incorrect Answers: 


(Option #1): DNA damage occurs due to genotoxicity, not maternal or placental toxicity. 

(Option #2): Malformed proteins can occur due to genotoxicity or impaired cell function, not maternal or 
placental toxicity. 

(Option #3): Ribosomal = damage occurs due to genotoxicity or impaired cell function, not maternal or 
placental toxicity. 


TAKEAWAY/KEY POINTS: 


The placenta is able to protect against some teratogens, and toxins that affect the placenta can lead to 
reduced nutrient and gas exchange, which can be potentially fatal to the fetus. 


REFERENCE: 


[1] Levin AA, e. (2019). Cadmium: placental mechanisms of fetal toxicity, - PubMed - NCBI. Nebi.nlm.nih.gov. 
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/69639 


The correct answer is: Impaired nutrient and Gas Exchange 


Patient WZ is in urgent need of 200 mg/L of epinephrine into the bloodstream. 


What is the loading dose needed for a patient with a volume of distribution of 15 L? 


Select one: 
13g 
75mg * 
3000 6% 


3q” 
4 Rose Wang (ID: 113212) this answer is correct. The calculated loading dose is 3 g. 


Question 3 
1D: 3796 


Corect 


TOPIC: Pharmacokinetics and Biopharmacokinetics 
LEARNING OBJECTIVE: 

To determine the loading dose ofthe drug. 
BACKGROUND: 

The loading dose can be determined using the following equation: 
Loading dose = V1 * C, 

Where, 

Va = volume of distribution (L) 

Cp = targeted piasma concentration (mg/L) 
SOLUTION: 

Step 1: Identify the given values. 
Va=15L 

Cp = 200772 


Step 2: Substitute the values into the loading dose formula. 
Loading dose = Vi * Cp 

Loading dose = 15 L + 20072 

Loading dose = 3000 mg = 3 g 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The loading dose is 3 grams. 

RATIONALE: 

Correct Answer: 

(Option #4): RATIONALE: 

Correct Answer: 

(Option #4): The calculated loading dose is 3 g. 


Incorrect Answers: 
(Option #1): The calculated loading dose is not 13 g. 

(Option #2): The calculated loading dose is not 75 mg. 
(Option #3): The calculated loading dose is not 3000 g. 


‘TAKEAWAYIKEY POINTS: 


The loading dose can be calculated from the volume of distribution and targeted plasma concentration using the equation: 
Loading dose = V1 + Cy, 


REFERENCE: 


[1] Ansel, H. 
Kluwer. 


„ & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 


The correct answer is: 3 g 


Drug A has a therapeutic window of 200 mg/L and an MTC (Minimum Toxic Concentration) of 300 
mg/L. 


What js the dosage interval for IV administration to maintain an effective Cp at all times given that the Kal is 
02h? 


Select one: 
28.51 hours % 
26.49 hours X 
5.49 {v P z 
Rate Rose Wang (ID:113212) this answer is correct. The calculated dosing interval is 5.49 
hours. 
1.14 hours % 
{Correct | 


Mars for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: Determine the dosing interval for the drug. 


BACKGROUND: The dosing interval can be calculated from the following equation: 


In 
Dosing interval = 


Where, 
Ka = elimination rate constant (hy 
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MTC = Maximum therapeutic concentration (mg/L) 


MEC = Minimum effective concentration (maj) 
SOLUTION: 

Step 1: Calculate the MEC from the therapeutic window and the MTC. 
MEC = MTC — therapeutic window 

MEC = 30072 — 200% 


MEC = 10072 
Step 2: Substitute the values into the dosing interval formula. 
Dosing interval = “w=? 


Dosing interval = 


0.2 
Dosing interval = 5.49h 


Always check your units to ensure they cancel out and you are left with the desired units. 
5.49 hours. 


Answer: The dosing interval i 
RATIONALE: 

Correct Answer: 

(Option #3): The calculated dosing interval is 5.49 hours. 


Incorrect Answers: 
(Option #1): The calculated dosing interval is not 28.51 hours, 


(Option #2): The calculated dosing interval is not 26.49 hours. 
(Option #4): The calculated dosing interval is not 1.14 hours. 


‘TAKEAWAYIKEY POINTS: 


mate 


The dosing interval can be calculated by the following equation: Dosing interval = —]t 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.) Philadelphia: Wolters Kluwer. 
The correct answer is: 5.49 hours 


300 mg of a drug is administered with a dosage interval of 3 hours. 


If the Key is 0.7 h, given that administering the drug brings it to the MTC (Minimum Toxic Concentration) of 
800 mg/L, what is the MEC (Minimum Effective Concentration) for the drug, given the dosage interval is 
perfect? 


Select one: 
SOLES Rose Wang (ID: 113212) this answer is correct. The calculated MEC is 98 mg/L- 

381 mg/L% 

6.532 g/L * 

11.07 mg/L% 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: Determine the MEC for the drug 


BACKGROUND: An average blood serum concentration of a arug can be measured, and the minimum concentration determined tnat can 
be expecied to produce the drug's desired effects in a patient. This concentration is referred to as the minimum effective concentration 
(MEC). The base level of blood serum concentration that produces dose-related toxic effects is referred to as the minimum toxic 
concentration (MTC) of the drug 


From the Ke (0.7 h’) unit hr’, it is known that the given drug is following first order kinetics. Therefore it can be solved by either of the 
following equations. 


Dosinginterval(T) = "CFAE 
or 

Estet 

SOLUTION 


Step 1: Identify the given values. 

MTC or Co = 800 mg/L 

Dosing interval = 3 hours 

Ke= 0.7 rt 

Step 2: Substitute the values into the dosing interval formula and rearrange it ta solve for MEC. 
Dosinginterval(T) = 
a — !n(800/MEC) 


In(MTC/MEC) 
KA 


Question 5 
1D: 3708 
Corect 


Y Fiag question 


oz 
2.1 = In(800/MEC) 
€2.1 = (800/MEC) 

8.166 = (800/MEC) 
MEC = (800/8.166) 
MEC = 97.97m9/L 


Always check your units to ensure they cancel out and you are left with the desired units. 


RATIONALE: 


Correct Answer. 
(Option #1) The calculated MEC is 98 ma/L 


Incorrect Answer: 
(Option #2) The calculated MEC is not 381 mg/L. 

{Option #3) The calculated MEC is not 6.532 g/L: also MEC cannot be greater than MTC. 
(Option #4) The calculated MEC is not 11.07 mg/L. 


‘TAKEAWAYIKEY POINTS: From the unit of Ke (h), identify that the drug is following first-order elimination and solve the problem using the 
first-order equation. 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition. ). Philadelphia: Wolters Kluwer. 
[2] Southwood, R., Fleming, V. H., Huckaby G. (2018). Concepts in Clinical Pharmacokinetics (7th edition). Athens: ashp publications. 


The correct answer is: 98 mg/L 


What is the goal of a maintenance dose? 


Select one: 


To elevate HG Rose Wang (ID:113212) this answer ts correct. This is the funchon of the 
the Cp... ftom MEG maintenance doses, to elevate the dase from MEC (Minimum Effective 
(Minimum Effective Concentration) to MTC (Minimum Toxic Concentration) and keep the Cp 
Concentration) in the therapeutic window. 


To elevate the Cp to the MEC from Cpa, ® 
To elevate the Cp to Cpr from 0% 
To elevate the Cp to MEC from 0 % 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the function of the maintenance dose. 
BACKGROUND: 


Medications are seldom administered in a single dose to produce their desired effect. Medications are often 
administered in successive dosages to produce lasting and effective results. In a multiple-dosing regimen, 
each successive dose is administered before the preceding dose is completely eliminated. Thus the 
accumulation of the drug would occur within the body yielding higher plasma drug concentration. The initial 
dose is given to reach the desired Cp. Following this initial dose, a maintenance dose is given to maintain Cp 
in the therapeutic window. The accumulation factor is a measure of how much the drug accumulates. The 
Cmax and the Cmin are the minimum and maximum plasma concentrations of the drug during multiple-dose 
treatments. The Cp average should be within the therapeutic window and remains the for a given dosage and 
time remains the same if the dosage is split into smaller frequencies, with a proportional decrease in dosage. 
Lengthening the dosage interval while increasing the dosage by the same proportion, allows maintenance of 
Cp average, but reduces min and increases max Cp, leading to a higher variation. 


RATIONALE: 

Correct Answer: 

(Option #1): This is the function of the maintenance doses, to elevate the dose from MEC to MTC and keep 
the Cp in the therapeutic window. 

Incorrect Answers: 


(Option #2): The MEC is below the MTC. It is impossible to elevate the dose from MIC to MEC. 

(Option #3): Increasing the plasma concentration to maximum concentration is not the goal of maintenance 
doses. 

(Option #4): Increasing the plasma concentration to the minimum effective concentration is not the goal of 
maintenance doses.No dosage is designed to elevate from 0 to MEC, certainly not a maintenance dose. 


TAKEAWAY/KEY POINTS: 


The maintenance dose is used to elevate the dose from MEC to MIC and keep the Cp in the therapeutic 
window. 


REFERENCE: 


MI Rawland M & Tazar T Clinical nharmacalinatice and nharmacadunamire Dhiladalnhia: Waltare Kliasar- 
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Question 7 
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Corect 


Lippincott William & Wilkins. 
The correct answer is: To elevate the Cp to the Cy,,,, from MEC (Minimum Effective Concentration) 


Following a first-order model, drug B was shown to have an initial Cp of 200 mg/L and Ka is 0.5 h-? 


What is the Cp of this drug 2 hours after an IV injection? 


Select one: 


7357 v 


mg/l Rose Wang (ID:113212) this answer is correct. The calculated Cy of the drug after 2 


hours is 73.57 mg/L. 


126.43 mg/L X 
126.43 g/L X 
273.57 mg/L X 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics ana Blopharmaceutics 
LEARNING OBJECTIVE: 

To determine C, for the drug following the first-order model. 
BACKGROUND: 

For the drug following first-order model, Cp(t) can be calculated by the following equation 
Cplt) = Cp_finitial) *e 4(-Kel*t) 

Where, 

Cp(t) = Concentration at time t (mg/L) 

‘Cp _(initial) = Initial concentration (mg/L) 

Key = First order elimination rate constant (h!) 

t= time (h) 

SOLUTION: 

Step 1: Identify the given values. 

Initial Cp = 20072 


Time = 2 hours 


ka = 
Step 2: In first-order reactions, the equation to determine Cp after x amount of time is Cp(t) = Cp_(initial) *e 
‘(-Kel*t). Substitute the values into the formula to solve for Cp. 

Cp(t) = Cp(initial) x e*:*t 

Cp(2) = 200 x e-95%? 

Cp(2) = 73.5772 

Always check your units to make sure they cancel out and you are left with the desired units. 

Answer: The drug Cp two hours after administration is 73.57 mg/L. 

RATIONALE: 

Correct Answer 

(Option #1): The calculated C, of the drug after 2 hours is 73.57 mg/L. 

Incorrect Answers: 

(Option #2): The calculated C, of the drug after 2 hours is not 126.43 mg/L. 


(Option #3): The calculated Cp of the drug after 2 hours is not 126.43 g/L. 
(Option #4): The calculated Cp of the drug after 2 hours is not 273.57 mg/L. 


‘TAKEAWAYIKEY POINTS: 
Concentration at time t, initial concentration, first-order elimination rate constant and time t can be calculated from the first-order equation. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 73.57 mg/L 
Drug C has an initial C, of 200 mg/L and Ką of 0.5 mg/L*h. 
What is the C, of a drug following a zero-order model, 2 hours after an IV injection? 


Select one: 
7357 mg/L% 


Question 8 
1D: 3801 


2uu mg/L w 


199 Lv 
mo/ Rose Wang (ID:113212) this answer is correct. The calculated C, is 199 mg/L. 


201 mg/L * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To determine the plasma concentration of the drug following zero-order kinetics. 
BACKGROUND: 

The following equation can be used to determine Cp of the drug following zero-order kinetics: 
Cpl) = Cp(0) — Kel -t 

Where, 

‘Coy = drug plasma concentration at time t (mg/L) 

Cpo = initial drug plasma concentration (mg/L) 

Ka = Zero order elimination rate constant (mg/L*h) 

t= time (h) 

SOLUTION: 

Step 1: Using this equation we can calculate the concentration at t=2 hours: Cp(t) = Cp(0) — Kel - t 
Cp(2) = 200 mg/L — (0.5 mg/L * h * 2h) 

Cp(2) = 199 mg/L 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The Cp of the drug following a zero-order model is 199 mg/L. 
RATIONALE: 

Correct Answer: 

(Option #3): The calculated Cp is 199 mg/L. 


Incorrect Answers: 
(Option #1): The calculated Cp is not 73.57 mg/L. 
(Option #2): The calculated Cp is not 200 mg/L. 
(Option #4): The calculated Cp is not 201 mg/L. 


TAKEAWAY/KEY POINTS: 
The plasma concentration can be determined by using the equation: Cp(t) = C,(0) — Kol - t for the drug following zero-order kinetics 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 199 mg/L 


When designing a maintenance dose, which of these factors is NOT taken into account? 


Select one: 
(Choe 


Cann Y 
Bx Rose Wang (ID:113212) this answer is correct. C, „ is not taken into consideration since it 


is accounted for with the elimination constant and dosage interval. 


Volume of Distribution * 


Elimination Constant * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify what factor is not considered when designing a maintenance dose. 
BACKGROUND: 


Medications are seldom administered in a single dose to produce their desired effect. Medications are often 
administered in successive dosages to produce lasting and effective results, In a multiple-dosing regimen, 
each successive dose is administered before the preceding dose is completely eliminated. Thus the 
accumulation of the drug would occur within the body yielding higher plasma drug concentration. The initial 
dose is given to reach the desired Cp. Following this initial dose, a maintenance dose is given to maintain Cp 
in the therapeutic window. The accumulation factor is a measure of how much the drug accumulates. The 
Cmax and the Cmin are the minimum and maximum plasma concentrations of the drug during multiple-dose 
treatments. The Cp average should be within the therapeutic window and remains the for a given dosage and 
time remains the same if the dosage is split into smaller frequencies, with a proportional decrease in dosage. 
Lengthening the dosage interval while increasing the dosage by the same proportion, allows maintenance of 
Cp average, but reduces min and increases max Cp, leading to a higher variation. 


The initial dose is related to the maintenance dose bv the follawina equation: 


Question 9 


10:8128 


Corect 


Initial Dose = Maintenance Dose 


RATIONALE: 

Correct Answer: 

(Option #2): Cy,,,, is not taken into consideration since it is accounted for with the elimination constant and 
dosage interval. 
Incorrect Answers: 
(Option #1): The C, 
projected Cy, - 
(Option #3): The Vd is important to consider in that it determines the relationship between the amount used 
and plasma concentration. 

(Option #4): The elimination constant details the rate of elimination which is important to determine when 
the next dose is given because coupled with the dosage interval it can tell us how much drug has been 
eliminated. 


TAKEAWAY/KEY POINTS: 

Coppi, IS NOt taken into consideration when designing a maintenance dose since it is accounted for with the 
elimination constant and dosage interval 

REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


is used to calculate the maintenance dose since the Cp should not exceed the 


The correct answer is: Cy, 


A patient has been prescribed a drug with a Minimum Toxic Concentration (MTC) of 400 mg/L. 


Assuming the volume of distribution is 10 L and the ke is 0.57 hour, what would the dosage interval be for 
the maintenance dose if the medication comes as a 1-gram/dose? 


Select one: 
0.3 minutes * 
0.5 minutes X 
18 minutes ® 


30 


MK Rose Wang (ID:113212) this answer is correct. The calculated dosage interval is 30 


minutes. 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: Determine the dosage interval for the maintenance dose 

BACKGROUND: BACKGROUND: For multiple dosing, dosage interval can be determined by rearranging the following equation: 
Dose = Cp, - Va: (1—e **) 


Where, 

Comax = maximum plasma concentration (mg/L) 
Va “volume of distribution (L) 

Ka = elimination rate constant (h1) 

t= dosing interval (h) 


SOLUTION: 
Step 1: Identify the given values. 
Cpmaz = 400772 


Va=10L 
ke = 0.57hr! 
Dose =19 


Step 2: Rearrange the dosing formula for time. 
Dose = C,,,,, * Va (1 — e*t) 


In{i- (Dose m — -7 )] 


= 


Step 3: Substitute the values into the rearranged formula to find the time. 
In[1 (1000mg GE) 
—0.57/h 
t=0.5h = 30min 
ANSWER: The dosage interval is 30 minutes. 
RATIONALE: 


Correct Answer 
(Option #4) The calculated dosage interval is 30 minutes. 


Incorrect Answer: 
(Option #1) The calculated dosage interval is not 0.3 minutes 


(Option # 2) The calculated dosage interval is not 0.5 minutes, 
(Option #3) The calculated dosage interval is not 18 minutes. 


‘TAKEAWAYIKEY POINTS: From the unit of Ker (h), identify that the drug is following first-order elimination and solve the problem using the 
first-order equation. 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. |. Pharmaceutical calculations (15th edition ). Philadelphia: Wolters Kluwer. 


The correct answer is: 30 minutes 


Question 10 A patient has been prescribed a drug with a maximum concentration of 450 mg/L. 
ID:8129 
Correct Assuming the volume of distribution is 4 L and the ke is 0.3 h, what is the dosage interval for the 


maintenance dose that is required if the maintenance dose is 1 g? 


Select one: 
0.81 minutes % 
2.7 minutes% 
46 minutes %. 


162 v 


minutes Rose Wang (ID:113212) this answer is correct. The calculated dosing interval is 162 


minutes. 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: Determine the dosage interval for the maintenance dose. 
BACKGROUND: For multiple dosing. Cpmay Can be determined by the following equation; 
L Dose 
OES a paren 
Where, 
Corax = Maximum plasma concentration 
Dose = Maintenace dose 
Va = Volume of distribution 
Ka = Elimination rate constant 
t = Dosing interval 
SOLUTION: 
Step 1: Identify the given values. 
Dose = 1000 mg 
= 450™ 
Cpmaz = 45072 
Vd=4L 
Kel = “3 
Step 2: Substitute the values into the following formula: Dose = Cy,,,, * Va * (1 — e~ 
Dose = Cyna, * Va* (1—e **). 
1000 = 450 x 4 x (1 — e °3**t) 
1000 __ —0.3xt 
a= os (ee) 
222 74 _ ,-03xt 
ean ae 


0.555 — —e03xt 


—0.445 
0.445 =e m 
In(0.445) = —0.3 x t 


—0.8119 = —0.3 x t 


_ 08119 
Ee 


—97 60 mit 
t=2.7h x Dmins 


t = 162 mins 


—e vsxt 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The dosage interval is 162 minutes when the maintenance dose is 1 gram. 
RATIONALE: 

‘Correct Answer. 

(Option #4) The calculated dosing interval is 162 minutes. 


Incorrect Answer: 


{Option #1) Ine caiculatea aosing interval Is not v.81 minutes. 
(Option #2) The calculated dosing interval is not 2.7 minutes. 
(Option #3) The calculated dosing interval is not 46 minutes. 


TAKEAWAY/KEY POINTS: From the unit of Ke, (h), identify that the drug is following first-order elimination and solve the problem using the 
first-order equation. 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition ). Philadelphia: Wolters Kluwer. 
[2] Southwood, R., Fleming, V. H., Huckaby G. (2018). Concepts in Clinical Pharmacokinetics (7th edition). Athens: ashp publications. 


The correct answer is: 162 minutes 


